This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

. TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

/^BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
. GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PCT 



i i $ n i 




(si) m9&¥?n&m6 

H01L 21/28 



Al 



(11) @Bfr&M#-^ 
(43) 



W099/16116 



1999^4^ 10(01.04.99) 



(21) m^mmm^r PCT/JP97/03328 

(22) g&ttj® P 1997^9^ 19 0 (19.09.97) 

(71) rnmx (*HSr«ft<-r'<To»^Hi-ov^"c) 

**ifc£*fc 0 £Kf£M(HITACHl, LTD.)[JP/JPJ 

=fioi m^sP=F«P9iH:#ffl®wr-&BgTi6S% Tokyo, (jp) 

(HITACHI, ULSI ENGINEERING CORP.)[JP/JP] 

T187 *^/h¥rtT±7K*Br5B:Ta20#l^ Tokyo, (JP) 

(72) ; *5<ttJ« 

(75) ^^#/ffljSA Ofeffll£Ov*T<0*) 
^0f- (FUKADA, Shinichi)[JP/JP] 

T 191 JfUSfU 0 »rtTSrjl|946 fett^y^ a ^101 Tokyo, (JP) 
^*K#(HASHIMOTO, Naotaka)[JP/JP] 
T 184 Mj&&'b&#lfimmtm-6-21 402 Tokyo, (JP) 
'h&J^>E(KOJlMA, Masanori)[JP/JP] 

Ti83 jfc3s****mjbmnr2-6 a &^jss##5£i*) 

Tokyo, (JP) 

« 3Ai£(MOMIJI, Hiroshi)[JP/JP] 

T 198 m^H5#Wm0f 0T1 109-1 0 2:£fBrr5gF205 Tokyo, (JP) 



P*JSfl5£il(ABE, Hiromi)[JP/JP] 

T116 S€JfC©JRJUI2Bg=f £5-23-15 Tokyo, (JP) 

$fc$IE3fc(SUZUKI, Masayuki)[JP/JP] 

T185 *JCfflH^rtJ^^S2-33-14-201 Tokyo, (JP) 

(74) ftSA 

#S± vhJI|#^(OGAWA, Katsuo) 
T100 mjaSW^fflE^rt— TB5#l^ 
^*5fc£*fc 0i£$W0ff*l Tokyo, (JP) 

(81) CN, JP, KR, US, RfflftflF (AT, BE, CH, DE, 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(54)Titlc: METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE 

(54)3§ng<D£#* *m<*mw.<omikJjm 




(57) Abstract 

The dopant ion implanting process which is performed for forming a source area (S) and a drain area (D) is divided into two stages. In 
the first stage, dopant ions are implanted one time for forming p-n junctions between the source and drain areas (S and D) and a well area 
(3). In the second stage, a large amount of dopant ions are implanted one time to a shallow depth at which the ions do not affect the p-n 
junctions between the source and rain areas (S and D) and the well area (3). When the surfaces of the source and drain areas (S and D) are 
silicifted (12) after performing dopant activating heat treatment, the resistances in the source and drain areas (S and D) and the leakage from 
the p-n j unctions can be reduced. 



<lfl)B*n*Kir (JP> ff^^^pf^CAl) (11)BK&H*^ 

WO 9 9/161 16 

SfcfrB ¥fi£l3#3J!27B(2O01.3.27) (43)B85&gBB jpj*ll¥4£ 1 B (1999.4. 1) 

(5i)inta.' mmn f i 

H 0 1 L 21/28 



*S*fcR *ifcR ^fllMSf* M (£:38H) 



toWWl 1-518782 


(71) USA 




(21)BKHfHR#*f PCT/J P 9 7/0 3 3 2 8 






(22)BRUUHB ¥j£9*P9fll9B(1997.9.19) 


(71)fflHA 


BAfflX^ ■ XX • 7-f ■ X>^X7U > 


(81)»j£ffl E P (AT, BE, CH, DE, 






DK, ES, FI. FR, GB. GR, IE, IT, L 




1&iM**m±*jm 5 T@20# 1 *} 


U. MC. NL, PT, SE), CN. J P. KR. U 


(72)589i# 


jSBffl «— 


S 




J»SC*BIMn£/ll946 ^-7>-> 3 >101 




(72)Sfc9i* 








Jfc&^Jv&tfrfjR^t*! 1-6-23 402 




(72)§&9i# 








3tasc»ifiF«t»*Jba4«r 2-6 b £«l hb 










<74)ft8!A 











(54) i&w<o&m wmtmwotmim 



(57) CB*J] 

y-xxtfpw-vmt (s, d) jmud h-vo W 

^>*T^ji*XiS*, r>x;i^« (3) tCDMICp/nttl 

iiii©F-yt>n'*>ff-Ba*a:, v- 

X- HW>«« (S, D) i9XJMg«£C!>|BJeDp/ii 

V-X • PHJ'iJttiSJ/'Jfl-f Kfc (12) 
■T*J:i:fc«tD> V-X • FWXW (S. D) ©ffi 



m 1 ED 




(2) 



WO 99/16116 



P Nft^^MfSi 2 ¥mt£ffii&&M!£-rz> titbit <DM l i®i £ ttS*f<D 

traasn 2 ¥mfcmwmm\z<&mm zmm-r sunt, 

6. WfBWfBB2^^^®^^JP®^^-rSX^« > *^s>*i£l-«fc 9 



(3) 



WO 9 9/16116 



7. *s» =>>&<9j&zmimnm<Dni ^w«±e^«l, y-hmm 
9. BuiB^m^y-y-^ Kiii^^hyyt^ Ki^^scit ^#m<bi-5W>!t 



(4) 



WO 9 9/16116 



mwt&m isxmmm 2 ©xjg&t/wiasi 3 ©11^ u ^e^M^a ufc^ 

1 3. »S«oiiii:»ii8I©Si >?3i/w*3J;^2««S»w^2'?3i 

MtaB 2 y- h«ffi^ fi g^tL"cv^«ev^is^ 2 $ww±b5*ih;:jb 1 mmm^f 



(5) 



W09 9/1 6 1 1 6 



mmm3<D4yf^tt%&^fcj&£fttcmmmi y^^±m^, ^y-^-r vm 
mm 2 v^/t-iiffim-, M2^;^PNi^i^y-^- ki^t^ 

*<ommm 1 3^{cfe«<7)CMo s ¥m&mw.<vm&jjm 0 

^-0 KUWW C MO S ^W^MO»it^}£ 0 

mm 1 *5j;t>^2 hS®_h, *Jj;t>'Huf5^ 1 <£>-f ^-^iT^iA^-^^^tLfcBf) 



(6) 



W09 9/1 6 1 1 6 



m £ -r z>m#<D$&mn 1 3 3S^ie«c(d c mo s *m>tt-mm<Dm&3>m 0 

17. y-x • KK^iiS^, Si^gtsi^4£^ffi{;i3£5f £-£fcCoJl£S 

&wz.<%rtxft\,\ Y~^Y(Dmmm t ^m^'mmL-tim, <pk< thy-* 

1 8 . 900 x:sxAi(Dumx\ e o #j^T^H#^l-eff b z. t & 

19. y-x • K>^^B^, Si»££Si^^®«5i£i3:fc£JlS£^/£ 

oT, Si^M^b^^ 2 x t ^_Lc9gtJgr?c£>y — * • KK^^K^ 
>- HMJt^ 1 X 1 OE20^/cn^J^T^fc5r ^#itf5MOS»gI 0 

20. ittfsEy— ^ • kw ^mffiizMtizztiz&mi/v D-^f vm&="<^ b^y 

o 

2 1. y-X^t)5Kl/^^(D^^$^ N 4xt«±tfc5ri^tt5!f 
*<£>mfU 9JS7!?M^2 0JS(-V>-rtb^-o^I5<fe<DM0S^^g 0 

2 2. y-^ • Kl^-T^^ffi^^ SiS^^Si^^ffl^^^-frfcCoS^S 
i££i2:Tff^Lfc=^/i^v'y -y--f Kg«:b;JxfcMOS^{fcgBTfcoT, 
5VMWU-^|Ml X 1 0E-13A/un?^T-Cfe5r t^H^mtir 
5MOS»gI 0 



(7) 



W09 9/1 6 1 1 6 



2 3. y— * • KWyW®^\ Si&^Si^gM«»£i^7cCoJ»&H 

5 VN]»^y-^iM5X 1 0E-14A/un?J^TT-fc5r k 
5M0S^gI 0 

CMOS <7)S{^& 0 

^cDtSTO 2 4 JS^fE«(D CMO S ^#^m^Mit^&o 



(8) 



WO 99/16116 



mosls i^Mt^Mos <DMmmfc*mf$.'rz>fctb 
G-mmmmtfT-p^-yy k (Tisi 2 ) , ^/^h^yt^K (c 0 si 2 ) 

-T2)V^t?^>^>-^y -^-f K(Salicide:Self-aligned Sili cide) & /£ < fflV^btl 
f@ (C45«Jt) fatb&TZm (C54«j&) — <Dffite#$-fr2,f'*^(±, »8 00t 

»MOSLS UiiSm^m^^^^^ffiliMMOS h^v^* 



(9) 



WO 9 9/16116 



iK-^y h&w-rsv-y 3^_Hd^-r*^Ki««>s. Tisi 2 ^#, 

y_L^tt:-<6 o%~7 o%@Scoi¥^^^5 0 rorite, Ti^NSK-^yh 

r<DCoSi 2 £jgfflLfc1f-y K«JtOMOSS!^fl:i6*W:, 0i*.tf*SMIB¥ 
8 -1 8 6 0 8 5^^fc6V>{±#^5p8 - 2 7 4 0 4 7 ■%-<&m\^m R £ frX \< ^ 

o 



(10) 



W09 9/16116 



fcg^y-^SiJft^if*:, »g-»JE©^k^CSr: tffl^iaot^ 
y — X, K l^^f > / $rCoSi2'fb U^:H#(D N y — X y KW W!?^ 

l^fttti^iti (locos) <D«gp (^-Kt-^^§) -ep/n«s-3iciij 
tc w& {^m^rnm x&z> 0 rwmitty-^w ^^<z?fc«>^4R 

l-iSiM (1)1X1 OE20fll/cn£EJUb) (D4 l-l/fT-hik^ ^©fW7^-^T 
tlll«$tL/j;v^S4R^<D>r^-W y^yf-v^a >^y-v\ v\k>*3>SSfc©$: 

5r^^#^btb§o -<z>»£\ ^y-^^is^-rsr ^fiw^fc^, y— ^ 



(11) 



W09 9/1 6 1 1 6 



m 

^Lt, ^P^(DJ; >? jyfctfj^gtfjfi, y-^RU^U4 ^±\cCoSi 2 m^t 



(12) 



WO 9 9/16 1 16 



i ¥m#mmt p N^^m^-rsB 2 mmi^m^mm-r^tc^K^com 1 ^ 

mmm 1 ©iiM^fciii 1 mm^mm±m^>v im mttrnfe^mts 
km$litz> t-tbicm 2 mmm^fm^xD^ *^&mj£ v-^m^n-h^t^m 2 ©1 

fcmm$tm\z-&mm*®imirz>j:ub, m&m\-£ vmm&mmtmmm2mm 

•y--r K!>*-;^^-teMt5ig^, mm?- bmm&xvtmmy-^ 

tmm^nx^^^^mmm 1 ^^^s^ic, -^©^ 1 mm 

mmt te&M<Dm 2mmm^m^<Dj *^&fth]&t?w 2 (Diimt , mmm 1 ^ 
^ffijgc^®^, ¥m^m^(o^\zLr^-r^t'^m2mmM^fmm 
<D^*>%mfeF-xm;x*ft~h&-&m3<Dj:mk, u^s^, i«i!)y- 



(13) 



WO 9 9/16116 



mfcmmmm, ^tc^-bmmmm-mm-nm-r^^t^mx^^ 0 vtc& 
ox, -^**ru iSsi*«im-jSbfcMosi|£^3SBds#p,n5o 

ifiMtiLZtiX^te^ffi&m l ^^/v±®$P(^2#«M^iisiE#><7)-r^-^lT* } jZ s ^ 

^i^^xm t , miB^ 1 *5 xxtm 2 h mm^mmMMth-^^ k * a— a> 
^^-t^«t5ig^, huie^ 1 bmmte x urn is-y--r K^a— /w*^ 

Mtsy-^ • K^-r^ffiigt^^R£i-Sfci?){r^<D^i#fl;M^{iS*f^2 



(14) 



WO 99/16116 



i2^- h li^E t^ll ^ttt 5 It t , 9 fiftflB 

Q 

^ 3 ma, *mw<D-mn<Dmffi,<DBM(D cmo s ¥^t»Kiis^/T 

m 4 ia « , ig 3 in < w <^> w <d mm<DBn<D cmos^si© 
m^im *7F-tm mm -c *> 5 . 

3§ 6 Hlfi, m 5 [21^ < *mW<7)-mW<7)mM<DBn<D CMO S ^ti^gtf) 



(15) 



WO 99/16116 



m 7 mi±, M6m^m< *mw<D-mw<Dmm<Dwm<D cmo s ¥mtfcmm<D 
mm^m^^-rmmmxh^ 0 
m s mn, m i m\^m< *mw<D-mw<Dmm<Ditm<D cmo s ¥mfcmm<D 

m 9 mi±, msm^mK *mw<D~mw<DmM<DMn<D cmo s *mw-mm<o 

mi om^ m 9 m\^m<^mm<D-mm<Dmm<Dmm<D cmo s^mfcmm 

mi im\±, mi o m\^m<^W(o~mw<DmM<Dwm<D cmo s^a^ 

fU 2|2If4, II l|2I^M<^0^C.-^g^(7)^m<D^<Z)CMOS^^ 
|gl 3|2|(4, fgl 2|2]^<^:|gP^(D-^0^c7)^(D^S(7)CMOS^^ 
H 4121(4, H 3|H^<^P^O-|S0^(D^iScDff^cr)CMOS^^ 

n 5HK4, mi 4m\^m<*mn<n-mn<DnM<Dmm<DCMos*mfc'm 
w^migTLU&^-tmmmxh z> 0 

mi6mte, fc%w<DmMMxmf&^tcy-x • kw^^^^ir]^ 
mmmm-y * ? r << & *m-tm x& s „ 

mi 7 i2i{4, *mn<DmmmxMf&i,tcp+/nm&<Dmjj&) i -vw&z^-t 
mxh% 0 

mi 8i2i(4, *%w<DmmMk<Ditm<Dtcfr\cm<D4kftxmf$.is 

tcp+/nm&<Dmjjfa i -v$ftfL%7F-rmxh% 0 
mi 9i2i(4, ^mm^mmm^mv, mmmm(om^^^tim<Dp+/nm^ 

^2oi2i(4, *mm<Dmmm\zmi; &&m£zmz.tcm<D P +/rim&»-? 



(16) 



WO 99/161 16 



£^-t10rSal2IT*$>5 o 

o 

mx$><9^ m 2HK4, ^<DMos¥mfc%iw<Di£ffimx&z> a m2m\z-7iki,tcA 
- A$fcm<vm ® &m i 121 u fc^f t^oxv^ 0 

^l|2l(^-rMOS^#:^{4, ^«1^(4^1^SM (PI) W&gni/V^is 

o mim^-rtaK, m^mmmitm(Locosm)2^x^xm.m^ntcP 

?7 3 ft (^LDD (Lightly Doped Drain) #j£<7)MO S h 7 V i/X. &Mf& £ tL 

2 ffi^ 8 *j «t u^t^iM k**— y- 7 (^ g as^ ^tLfcBuiaNM^ 1 m 
^io4 >9 t^<sataB2m^8 4«9 hm^momzzmv, itm^mmm<DN 

i£ffi}7vffc<?)fc£><D=>^/U hi/y -y-^ KK (CoSi 2 S) 12^fiJc$tbTV^5 0 -<7)C 
oSi 2 Sl2(4 N ^2|2|{^-rj; 51^ t-Y K^t-/^^-t7^tt5y-M 
ft5*s ±^loco SHI2 i^iotiXii^nfcy- ^ • KW^ii (sd) cd 

mm^m^m^nx\^ 0 
Nii3f«9it iaj»aF^b-c(fiiafiL<DCos^si2S:^-rsfe«)^jia!tte> 



(17) 



W09 9/1 6 1 1 6 



Jgijvft; o it t£ CoSi 2 ® 1 1 &J&tfi. £ fix V ^5 0 

*tJ; 5 y— x • Kwr^*i!c (sd) MJ^'j^$ixfcCoS^JHi2<D— IK 

zmw-rz^^? * hit 

thi^s, y— h®ffi5^®(^^$tbfccosi 2 aii<o— gG^tu-rs^^y h?L 

fcJ;Tj?^^^x-^^@i63ei^^S=ttJiw^Siai^Mi^y— x • KW^il (sd 

) ^ffit^^$tLfcCoSi 2 gl2^gS6K$tb"C^5„ ^fc, _tIB^yy y h?LTH2£- 
5^ffitC^$tt7^CoSi 2 ®12^jK$iX-CV^5 0 iilB^yTJI (15) (4, y^ 

^ry^y^y (y-x- K w ^muts X V MM) k<Dfcfc&ffi± 
■rZ n &3X J&f&iS tlfrh (DX\ Tm&f-*^ (J¥^3 0nm) , ±.m&*t4k?-f 

V 5 Onm-7 0 nm) a>bj&5;|»JllgTl3|j&£*L-tV^ 0 -LIB* ^^T 1 V 

JS (16) ©H^li3 0 0nm~4 0 0timT"fc5 o 

liMui^tSo I3ij5i^i lmt^i^ mm&m\nN^- 

ir^MOS h7^^ (NMOS) /W$c£*L3IfI£^U IM^&ffiiJfiP 
ft^MOSh7>^^ (PMOS) ^^$^5Xig^^-r o ^tlfeNM 



(18) 



WO 99/16116 



iMS£*L5o ^<Di/V n^/uxdf- (Czochralski) ft (C 

^i<Dmffinmffiwm&titc (100) ^m^-r^ 0 

rro!>x/M^®|if$ 1 0nm^(DHft^kl|g(Si{^||i)l01$r^-r5 o 

fla^-tH*) TMSV\ ^:<D^^- hl^v?^ h-rX^^^^^^ixV^^V^PMO 

s»yw^-y (p+) %:fKm<D^*/i'*c~-x\ mfe(D K-xft^si^m 

) 1 0 1 £riiLT}T*>i£tf 0 o^V^X, PMO S fl£fi5cMc$J & 7 h I'v 1 * h^" 

S«{»J^tfen W*-V (B+) £0f£(£>:ii^/u^-X\ BrJfetf) K-X-§:£Si<£ 
HilOl^iibXtT^jAtfo 

t£. ^Oxlf^^Vi/^XAlj:, P+MSiS^g (itffifel : 0. 01 Q • cm~0. 04 Q 
• cm) (D^S^jfi^ 4~5 /i mgl O P ^- i/ 1 ^1 (ttW : 10Q • cm 

& 1~3 m mS$© P^x tf^ ^ v'-Y/Ujfi (itffilrC : 10Q • cmg^)^^^tL 

(2) IMUH^i-J; 51^ PMOSMi^i^'NMOSMM^I 
5 J; 5 sio 2 lIioi_h^v'y n^^bB^ (si 3 N4fl^) i02^^^qco-7^- h y 

mmi (Dmm^mmitir^^t^x <om^mmm^m, v^*3>s loco sun 

2 (#$ : ^350nm)^il^J*-r5o i«LOCOSii», g^^;*- 

1/ 



(19) 



WO 9 9/16116 



&.A^ntcv^ (p) *5iiF#ov (b) tmumi^ PMos«©fc»©N 

(3) Si 3 N 4 liI102^jo J;t>*Si02)lIl01^|^*bfc^ N ^ 5 <fc 5 
LOCOS $HfcJg| 2 "CM ^ t^fc^tt^ ( PMO S M^fcir/NMO S 

^■j^^y ^ K-^zKy ^y ^ (^^v-y^v) Hi 5 £ 2 5 0 nmi^j& 

i~5 0 oo'^X, r © y y K- ^ K*° y U ^ yl 5 Ic^f L, WlrlAL, 

rco/tfy ^>y nyi5i:#p v (b+) ^yt^^mm^n-h^t^^t^x'o, 

PMO SMj&<Dtc£><D K— ^K^y i/y =>^H§|5(P)&ff 5 0 P*£(-> PMOSl 

j&fHs££* h-^^^-c#v\ rw*!jy^yi5l:!Jy (p+) -r^- 

^£il^lft(^T^iMfr <bl-<t 9, NMOSM©fcfe© K-^K^y i/y ^>y 
)1I5(N)^#5 0 

(4) memi^-tl: * hm^^in^j; 19, K-^K^yv-y 
3yfe(p),5(N)^y-M^^-y|iiDit5 0 ^tt, ^©y- 

(5) ^7|H(C^:i-J; LDD(Lightly Doped Dram) fl^fcCOfctf)^ NM 
^/U-=¥— 1 OkeV, *T^ii^*7 X 1 0 ElS/cm 2 ^ 3 0 P^ll^ PMOSffil 

^P V^;U3P[*j\^s+fr^ 3-^ft-ibi&&' : £ft? 0 ^^-^trib^^m-t, 

2 0keV, fT^)ji^42 X 1 0E14/cm2-e$>5 o O^^T> 950°C10#CO^H# 
HHflMM (RTA: Rapid Thermal Annealing) XM ^>"Fr^&^ 
ttfLU ^tL^tLN-^y — • RW^i^(104S, 104DK P-fV-X ■ K lx 



(20) WO 9 9/16116 

4 >ffi^(l05S, 105D) S:^^-rs 0 

(6) m8m\Zjjk-T£ Si£«l±fclW&CVD-Si<kBS&100nm7gfiJc-t-5 
o ^LT, K7^X'7fy^«J: 0 r<Df&CVD-SiCklg|£^5/^> 

>"^$< (104S, 104D) *Jj;r>*P-My — ^ • KW ^ffi$c(l05S, 105D)<7)^E£^: 

(7) m9m\CTjk-t£?\c^ simmi±m\^*^tt-h&&*^-mnb u 

£ -f\ P p n ^ 3 <D i^^^iHc ^Jf^-T ^5 fc *6 CD 1 m 

frftfrtlZ> 0 ^^-yfT^ji^#«, 0iJx.«, ^^/W=¥-4 OkeV, }T^>2^S 
2X1 OE14/cm2-Cfc5 0 

(8) £bt', 0Hi^tJ;9l'> JifBN-SJy — X • Kl^-r^i^(104 

s, io4D)*3j:tj<y— hm^i5Nc7)^ffi{-^y -^-r Kg^^/^t-^-rsfc* 

OkeV, fT*5J^^*3 X 1 0E15/cn2-Cfc5 o 



(21) 



WO 9 9/16116 



>-ofr*jii^^tTt?ttSo *vfr*>a**fliw:, «*.«r, ^/w^— 2 5kev 

, ft^iA^ftl X 1 0E14/cn?-C*>S o 

(10) Sb^, *l2Hl^tJ:5fc, ±IBN-ffly— ^ • HWi'WKU 
05S, io5D)*s ivy— M*5P©aiiifcv!> K»*Bf£<Bff 

0!lx.«t> 5keV, fT*)ii^il X 1 0E15/cn?-Cfc5o 

(11) Hi 3Bl^fj;5lu> 950 < Cio#<^MH#P^^a(RTA)-i:\ 

^/HVIO S F E T4o J;TJ*P N^-V^UMO S F E 

ftt5riluj;0, y— ^ • ^ffi^(i06s, 106D;107S, 107D)&^$H-5 o 

g^^Nly^- KW^®^, 18 0nm, Ply-X • 

tfS, 2 5 0 nmm & W tf-WT*>i&*JB (N+, P+ifiiSI) fi, *Jj: 

±IfiXa (7) , (9) tJl*5ft5 1 01^ tyjT*)ii^»N P 
N«^«r^i-*<S»«Ji (ffilg^Wc) Sr^U JtlE (8) , (10) tc^o 

S:^fiJti-6o 

(1.2) asi 4nn^-rj; 5^ -r^-^*>ji^^^-i^-cfc5fiftc vd-s 

it/y — X • h U4 >"^^c(l06S, 106D:107S, 107D) (D^M^U^^T ^) 0 
(13) o^V^T, SiS^ 1 ±®_hlCDC-^^ h a 5/ ^ftT'Coflg &10 

nnu ^ ^(^^:<D±^TiN(iI^10nm?f^-r5o C <DTiNBifiCollI^®CO^bl^lhC»fc 



(22) 



W09 9/1 6 1 1 6 



/^H->yiM KS£JfMi-5 0 ^©Wttn^h>>!Jt^ KfiCo: Si=l : 
x (x^l) <DMf&X*$>Z 0 3zfcfc<DComRmiNm 

b^y^^^m^VtcWi, ^*#IS^T750 < C30#^^! ; S(RTA)^tfV\ 
KJgSrCo : Si=l : 2<Dfe\£\t&m (CoSi 2 ) 5 „ 

>-«^®(^si (mm) &ffimisXtei$.i$tiz>=*/*/i> h^y-y-^r KJH2as##-t- 

5, Sifct-lftt^y^u h ~>y U">f Kg(l2)(Daili:fi30nmi^5o - OCoSi 2 McO v- 

H^BSUfct, *fttf&te:H:, /5XvC VDl^fcSWiy^X-^TEOSj&J; 19 fc5„ 
o^JV^T, ^J^l^StLT, y — X • Y^^lsffiO. (SD) 

mm\z.Mm&tirccoSi 2 mn<D—&&mtii-rz> =» y* ^ h?LTH2^^n^^-r 

ill 6m«^3£MT:'^fi£Lfcy — K l^-f ^M^c^SIMS (Secondary Ion M 



(23) 



W09 9/1 6 1 1 6 



ass Spectrometry) f-f^-^xi 7 T-<^^^i"o ^©7*^^077^ /K^ ^ 

1 H 1^ U fc P ^ -Y * /WM O S F E T ft 5 B^B-B^ ^ L fc^^TrSiJ^ b 
r^/a77^/K*fc5 0 CoSi 2 Jp(Df2fP£|S&*-f 5fca6, CoSi 2 il £ •> ^ y h 
miz&mfe Steffi %kX$>Z> 0 CoSi 2 Jl/¥£ t - 3 OnnTTfc'?, 7* 

7T^^-efi?HI$ 6 Onm(DtfffiLX~-fX\ZBmMte 1 X 1 0 E20fll/cn?£l 

2 7nmXfr<9, Bt£i!cg<^ 5 0 %J^±f4CoSi 2 ffM(-^»$tL-CV^5 0 * 
^J£0"!j-efap+/n^-^^l$^ffi(^CoSi 2 ^-3 0nm£^#>2 4 0 nm(D$LW.Xfr^ tz. 
0 ^COy — X • K W >"nI^£$rffiTEM (Transmission Electron Microscope) It 

^-rst, y— K/w-r ^j#<£> 2©g-r v^i- isss^n^stiffi^ 
- xi^s 2 m g o ^ isn i&^<z> i/io t & & v > tt. frmtk-r & < > © 

»ML^^ft^K-Xi(i3X 1 0E14fla/cm2T?fc6 o * fc l (h] g c^-T ^-^fr 
^3X1 OE14f|/ci^£lT"ett»tixtf*fe3teV\ 

$*5ri:-C\ fi^r(DCc2Si(D^^g^/h^^>b^^-r5^i^^"5r^t/£5/ei^ 
hXhZ> Q t<Dtcfr, 2 Ifl] g <7M ^-^^T^^^-f±*^-C^ 1 X 1 0E15®/cn?£l 

_h(7) K-xi-cHtei-5^^^$,5 o r<D2is]@-r^-^iT^^^t> ; |gmiHi^fi 
b-cmgi-s^t-fi^S-^-xy^^ K-xg^fq^ i x i 0Ei5^/ cn 2^±-e 

mi 7m\^mMMxmf&\.tcpWnm&<Dm*fai-v&m&7FVfc 0 *mmm 



(24) 



WO 9 9/16116 



OE-13A/um2 ( 1 X 1 0 -13A/um2) J^T^V^TO (TO ( 1 ) ) *ffi&1rZ>o 
~b7&ty<Dfy, BF 2 +-f ji^/U^— 4 OkeV, K-XH X 1 0E15/cn£^^ 

r(DltW!|(Dlt^0"!l(DpVn^(Z5^fS]I-V#tt?rS'J^bfci o ^<Dtfc^!l (f£ 

It ST«S^P+/ng§^iS {c^ifi-T 6 0 cd fc «fc o T fiTOflffi SrJbrf r v ^ 

^ 1 9 HI f±, iti^JS(Dl¥ $ £^ X.fcB#(Dp+/nS-a- !> — * 0«^«Sr^i"o 
=¥—2 5keV, i=T*3ii^*l XI 0E14 

<D lHlBOiT*>ii**#Sr@^U 2 IS S ^tt^&^^A^-cD^^-C^I 

IBTO (1) &T>*£t>l^LV>5 VMW^!)-^tS«S5 X 1 0E-14A/ 
um2 ( 5 X 1 0 -14 A /um2) £A T £ V 5 tfc« (TO (2) ) & Jfc*& 

Si 2 «£3 Onm«t »jm<i-5i&^^oV^-Ci*-<So -©i^ iSli^SJf f*C 

£frmi-rc£>, mmmm 2(n@(Dfr^>^^^= 3 r'-^±g^b-c, «t 



(25) 



WO 9 9/16116 



T?fc2 0nm^Ji^)CoSi2^^^r**>So #3fcl|3H:|£;tWrCoSi2Ji ffttf, 
ifS^Jf &fflv^<D-m&< , MS:^fc*3 Onmgg^iSijlf ilrfflV^*^ 
v?^dS«^i-5^, ^©IMi^K £ k (Of* V v h&tftE-tZfatbX 

=¥— 5keV, }T*>iZ^S 1 X 1 0E15{^@^b, 1 (fi] g CO^T^jA^^^/I-^— 

^xL-cmfe-rsr k\z.& <9m<a-mis&&x.tii><nx&>z> 0 ^ix, »i7an, 

JblEtttH (1) RTfttm (2) S:j«fc-r^<OJta|8Sr*Ufco CoSi 2 JgJIp: £ t = 3 
OnmfcfcfU 8^81 £X j^Xj<4X t ST'gK ft 5 fcft««:i«fc£fcV'*m 

2 i Hr±, ±iB*^jfe0a«t «? y— ^ • f w ^««jgj*a>>f ^-^rr*>ii^^»® 

ItftMro^ro^^'IifcI^©, _h|5tt# (1) &t>*tt# (2) S:»S|fc-r 
y— ^ K W y^7i«ffittftJ»ftiltii 9 0 0"C£Jl±«llt 



(26) 



WO 99/16116 



KIT— * ba>fc*IR0>¥*&rt: (CMP^ffl) 

ft b fcCo 2 S i # ? ^/W £ <Dp/nm&%:m £ -c^ij it b T V > 5 t- , 

i*as-C#5 0 bj&>bfcj&s&, JfMsfctcy-* • KW>f«^ 



(27) 



W09 9/1 6 1 1 6 



? 0 ^ti&mctcib, cosi 2 is <Dr^mmm^mn^> 0 ^<Dmmmmnm<, 

LfC/^oT, ^^BJfiSiign v?y y L S I % iftiSSRAM, DR 



(29) 



W09 9X1 6 1 1 6 





(30) 



WO 9 9/16116 



BF2+ 





[H18] 






104S 



104D 



105S 



1050 



[09] 





104D 



(31) 



WO 9 9/16116 




(32) 



W09 9/1 6 1 1 6 




[mi 5] 




1116] 



mi 6di 




0 20 40 60 



80 100 120 

(nm) 



140 



(33) 



W09 9/1 6 1 1 6 




WO 9 9/16116 



[121 1 9] _ 

s i Q [51 

CoSi2Jg@?t 30nm 
S£-f££Xj 240um 
tt«(l) 1X10E-13 A/um2 (@5V) 
tt*$(2) 5X10E-14 A/um2 (@5V) 
S^ESt 2XlOE5um2 
JK)5^f**4^c 20® 









22nm 
. <*$£^) 


20 (100%) 


20 (100%) 


27 nm 

(##^) 


20 (100%) 


20 (100%) 


33nm 


20 (100%) 


18 (90%) 


40nm 


18 (90%) 


12 (60%) 


65nm 

(JttMV) 


12 (60%) 


1 (5%) 



[0 2 01 

^2 012 CoSi2@I^^t 30nm 

^ismmm* 27um 

tbfi^(l) 1X10E-13 A/um2 (@5V) 
-fcb&(2> 5X10E-14A/um2 (@5V) 
3g£-®*§ 2 X 10E5 um2 
Jg&SttR-gt 20fi 





tt» 


mm t 


57mn 


0(0%) 


0 (0%) 


lOOnm 


15 (75%) 


8 (40%) 


120nm 


20 (100%) 


20 (100%) 


15Dnnt 


20 (100%) 


20 (100%) 


2+Onm 


20 (100%) 


20 (100%) 



(35) 



W09 9/1 6 1 1 6 



[121 2 1 ] 



m>i i m 



CoSi2/§i££t 30nm 
i&j&g®J?£ 27um 
$ Xj 240um 
tt&d) 1XI0E-13 A/um2 (@5V) 
ttt$(2) 5XI0E-14 A/um2 {@5V) 
&&Wffi 2X10E5um2 

mmtuft®. 20m 









K501C 5min 


12 (60%) 


6 (30%) 


R50t: 30m in 


18 (90%) 


15 (75%) 


900*C 60sec 
<«WI) 


20 (100%) 


20 (100%) 


950*C ISsec 


20 (100%) 


20 (100%) 


lOOOt: Msec 
<*$£^) 


20 (100%) 


20 (100%) 




(36) 



W09 9/1 6 1 1 6 



mEL&E&IS H§SffiJ©#* PCT/JP 9 7/0 3 326 



A. 6 &W<D#m (BRMfiNH (IPO) 

HO 1 L 2 1/2 8 



Mfi*ffofc**lOTf» (ISBffSraffi (IPC) ) 
H 0 1 L 2 1/28 



C. BBS*-* j:»>»fe»v5 jt» 







wati-a 








EX 


J P. 9-25 1 9 6 7, A (S±»**£tt) . 2 2. 9fl. 9 7 (2 2. 0 9. 


1-12. 17 




9 7) 




X 


JP, 9-219516. A (V— — Mftfttt) . 19. 8 J§. 97 (19, 08, 


1 . 3-1 K 




9 7) 


1 7 


Y 




2. 1 3 — X 6. 






1 8 


X 


JP. 9-121050, A (J$3&& p a -) , 6. 9 7 (06. 0 5. 9 


19,20 


Y 


7) 


2 1 


X 


JP, 6-8482 4, A ( = CttMt*3&l±> . 25. 3Jj. 94 (2 5. 03. 


1, 3-1 0> 




94) 


1 2 


Y 




2 , IK 13 — 






1 8 



&d © a # <o 7t at> 3 i m + & t» 

fYj ^BH^w^^AfKTfeoT, SStX«*:fll»l# ! 



GBBS«WE«:feT L/^B 
15. 12. 9 7 




pfflwap* ( i sa/j p> 


03-3681-1101 P 


4 M 


7514 ' 


M 3 4 6 4 



tfcxtFCT/I SA/2 1 0 (1&2**-*J) (1 9 9 2*7W 



CD 



(37) 



W09 9/1 6 1 1 6 





§EUUS6#^ rCT/J P9 7/033 2 8 










X 


J P. 7-115 196, A (**5^tt*:2) , 2, 5 JJ, 9 5 (0 2. 0 5. 9 6 
) 


2 2,23 



i 



i i 

i 



«^PCT/ISA/210 ($B2^~ (1 9 92^7^) 



(38) 



WO 9 9/1 6 116 



(72) * 

*JC»Kr»m«rlTll09- 1 0 ££rPrr5£ 
205 

(72) »W# H» 

^M^J 1 1 Kffi=Ffi£ 5 - 23 - 1 5 
<72)»W# #fr«t jEHS 

^M®S^#rtT^^^a 2 -33-14-201 

<ao ^(D^mn. mmmmm <wi po) \^x^mm^m^tit^m^m^i¥ 

3b*te. 4$fF&Sg 1 8 4 ^C7D 1 0 SB 1 * (Hffi«f3B&»'4 8^13$2«) 



